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^ (57) Abstract: A method for laser beam machining of a laminated material capable of machining a laminated material (1) compris- 
^ ing one or more conductive layers (4, 6) and an insulating layer (2) laminated each other by a laser beam (20), comprising the steps 
O of radiating the laser beam (20) to the laminated material to form a hole (22) for machining the conductive layer (4) and radiating 
^ the laser beam smaller in beam diameter at a machining point than the laser beam radiated to the conductive layer (4) into the hole 
O (22) to machine the insulating layer (2) laminated on the conductive layers (4, 6). 
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ttLT, Afg4^« 1 0 0^m^J!JBX^2 2 £ffM-T<5 (HI3) „ 

NB#Fpg& 1 OO/i s, 1 /^OW- fa^fi,*? £ 1 OmJ <hi2£LT, ^PX?t 

^— f¥—J*<D'<;uxotimffl% 4 0 m s „ 1 /^u*© l — yFx.*A^?& s 

So 
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8mm©Wf)H. 2mmOt)©^LT, jbPXj&fcfctt* U—f t*-A 

*m&<D%mfc «t 5 t^nx^Fffifi, y y ^ h sfe 1 1 jra^t 1 4 * 

£9, »t*X^fTofcOi-5»^^M*nT'bP«©S***s»e)*i5. #Rff, 
«fS4K:u— !f^-ASrRg|tLT*nX^:2 2«r»jSUyk *fcli*t2(C N ^0#3 

<mmoj&m3> 

m 6 fc, *ni&<DMm 3 t «t ^amtroo u-if^x^g 200 ©«j&&Bia; 

6<j{C^-t 0 l/-if*PX^g 2 0 0S, 0 4 fc*5tt<5 I'- IF ADXgtt 10 0(1, ft 
KSiifflflVl?7- (^Tx r£jv^5 7-j £^5„ ) l2 2«hfti&gi§ 
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H6tc*5v^ h4©>- ■VMx.mmiookmmmatm-on 
*#ffifc?efcW-5&^pT?;fe!>, navM^^-i 2411 2o©sits^v^i! 

fc»^*HT|!flffi©KltiB«r»riM-5*^^-Ci!)5 0 l—i^pi^g 200I: 
*5WC, fiVi^7-122i:DllVl57-124^ (E?^l 0 4^1 

**tt©?etttJ:5i'-1fADXSfeK2 0 0lc*5^'CH[, Cvi$7-i 2202 

H9 0£T-fc* o LT X flVl^-12 2©-* (£ 1 ) (DROtmK fe¥ 
Y ^ 104 Lfci^-Tfti 4 5 J; 5 fcKKStL*. $S¥ 

1 0 4«raaLfcu- ifttfi, r©flvl$7-i 2 2©Bl©£t*WK 

ioT, MV3!^7-1 2 4fc|fiJttTRIt$*L5 0 ^flVi>7-12 2©S 

1) ©satfl&KSiarts. irr\ fcpovi^ 7-1 2 4©K5i ©sitffifi, 

£iVl>7-12 2©il OKIfffit <fc o TSlt £ fctcfxM% 1 4 5 
fc-*±5fcRfi£*L-O^3 0 F#f±, r^DUVS^ 7-1 2 4©^l ©Sjt 

ffit«toxst;Rjt*n5o pavM5 7-i 2 2o>ni<owm\&itt*i^-¥ 
noRitmz.Zix&to&initi'—fytfc cflvi^7-i2 4©i^ (^2) 

<D&micM»rz. tit, D0V®*7-l2 4O»2fl?SitB5fcPJ*Lfcu 

I^7-124©^2 ffiKfcttS l^«©A#t#|6] k&XXfo t ©ffi© 
ft*tt9 0«-C«,5. PflVM5 7-l 2 4<D%2(Dmm\Z±iXBittZtltzU 
—fftlX &VM$7*-l2 2<D%2<DfrtomizmmtZo £iVi$7-122 

<o flV^7-122©^2 ©K*tBit*S*t 5 t Ktttjfa 
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\s~-y%KWrT\z.mh^z>z.t \z. «fc v) s u—fMnmm 200 Kfcu-sftss* 

Z(DU~1fmT%im2 0 0<D®ft*mWirZ> o 21\ 4>1. 8mmtf> 
fe?^no4, *5±t>\ ijte^l-^Xl 0 fflfS4^ x 

K^i^— ifJHBBi o 2*>fefflittfcu- ife-Ai 2 0<&-8W4s g^-r* 

* 1 0 4£ffiiflU M?7-l 2 2, DflV3U7-l 2 4, *5j:t>% 2ft<£> 
i&m&fr^ 7-1 0 6 5rS"C, fe?I/yXl 0 8fcPJSi-5„ 2#ce>{4gifci6 5 
7-10 6fi. -If lf-A©te?uyXl 0 8^0Alt^ (AWOT) Sr&i?) 
5„ fe?^yXi0 8ll Alt$ftfcl'-if3te&&ftU APXx-^H 1 OJb 
\mmLtc^]) ^ hg&lXMfc^*^ 1 0 4<75&£*£&1-5 0 ftSJUU I/- 
•f \f— J±<Ds</UXONtifmZ3 u 1a>70W' |f ^/M*£2 4 m J tgt 
£LT, ^^^-Iftr-ASrl/NV^MU *H&4fc* 100 M m^qX^2 
2 £«1~5o 

*££-r;*^tt*l. 8mm©tiT\ fiVl>7-12 2^LT, 
0flVi$7-l 2 4Sr, fiVi?7-12 2 t W Vl 5 7— 1 2 4b<DfSi<DV— 

ifftf-TOK. M57-1 2 2frt 3 fmiZ£ : ?fc®®isitZ 0 

yxios tapx^— V/u 1 1 o ±\cmm Lft^v yvmfcik <D$m*&^rt 

iftf— A£\ /<y^ONI^(BISr3 /* s, ifjc^/Ud^ l i m 

JtS^LT, JPI^t2 2 t^Cffifi^4/<y^Rg|tU IftS&t 2 £APXl-5 0 
£ kttU ^<7)|5] D&gfcl, I'*— if AC/^l/^ ONffiS' 4 0 a s % 1 /<JU* 
<DU-^^;V^Sm] tmfeLX, W-if t^-A£ 1 /^*<i#t U $P? 
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jfcSrBsSBHc*-*-. v^3 0 (fe^T*^ 10 4) Sriiig Lfc f A 3 
2fi, *gfcl^X3 4 dte^l^Xl 0 4) ICfc!?, ^36 
Hc*5»t5*I^i) £S#£*l3„ ^©3fe^3dt*5V>T, 5£ (3) (Dmmt&L*) 

l/a+l/b=l/f (3) 

RQElKj k^0 o ) 

raraij <tv^„ ) 

f :«S«iU^X3 4©^ffiK 
5£ (3) K«fc-5t, -^^^3 0^fi N ^*^<ob/a{g<o;*:t£-ci£&£ft 

SStf itioWt» 5£ (4) ©Kflsastf & £o„ 

0 = f/ (a — f ) (4) 
it (4) fc«fc»? N fc£8B* f £©t§£\ ■*x?-i'i'XtMma&-5fek 

104 (V7^3 0) it5?l/VXl0 8 (S«vyX3 4) 

* rt, i^>x-^«i®ii b sr. -r* * - u^xmvm a k M&$m f t Ic 
x^TTF-tk. & (5) ©ggfij^ufio,, 

b = f a/ (a-f ) (5) 
5t (5) fCfc!> % ££g0lt f -^^Xffl&MaZnJ&k 

10 4 fcte?uyXi o 8 fc©ra©*KS*»fc$-e:5fc^|c N 6?^xi 

0 8 knis7—f/v \ i 0 ±1^18:8 Lfc^y y h&K i koMaiW&kWQc^ 

^^->^XBBffi«ta4:|E3gt?t5 0 *<Dg{fcfciitt UT, |5?uyX 

1 0 8 tinix-TVn l 0±fcKMLfcyy^MSfiii toBag^k^-e-s 
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#Hlfe©J£f8te:.fcS l'- if^JPX^g2 0 0 fcfcv^fi, &V§U 7- 1 2 2*5 
iOtpflVS^y— 1 2 4£JflV^T, fe^-v^^ 1 0 4irfe¥^yXi 0 8 irW^ 

Xtl04 tm^yXl 0 8 t<Dm<Dft&&t;$tz.5%&b UTtt, 2**©j0 
fc2-CKW£*Lfcl'*- fflPX&ttl OOCJoV^ ftJfJP^fil 1 2^^ffiVNT|5 
1 0 4©M&#tt$-fr5#Sfo&*ifcS. L*»U fe¥-7**104£* 

# < aatttj* § i 9 K-r r^jpx^g 200 < fcs. 09*. 

Igg2 0 0©i9C, fivl$7-i 2 2:fc < fcoq}av§U 7-1 2 4*fflV^ 

104 iffe^i^^xi o 8 k<Dm<D%36&K®zitx?m&t:mto-e 

^2-emw$tLfc$a*t^©^m^btb5 0 
in 8 *mM<oMm4 \z£zmmm(o u—vm-zmm 300 (Dm^m^. 

mz7jk1r 0 is—ftoxmW: 3 0 0 l* x 04 K*3tt5 i/-if^X^e ioot ( ^ 

5 o ) 1 3 2 *j «t ummm^Bift $7-134 &wxi ZKtz t> <ox*h z> 0 
Rtomm^RK^y-i*. *<DRtom<Djmt:&itzitz>z. tizzy, At* 

a5»«PiaERW$9- (1 3 2, 1 3 4) W\ i{£¥^7^ 1 0 4<H£fifc£>$7 

-106 t<Di«^K(t»ic8aa$*L % ^ogit®^^«^^j«g 1 1 2K 

«to-C»$tl^„ 0 8t*JV^ JfiDXigfil 0 0 £ PI Dfllfifefctt 

«S 2 03 i^-ifiPX^fe <t Is] D^fe-e, 7° y ^ h l <D I'-ifflllX&fT 9 
(03) . 
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^^10 4, *5«fctf, fe?I/yXl0 8«U l'-?**, &&4U:, 

^#7^- ^SUl 0 2frtblh$iLtcU— f tf-A 1 2 o^-g^i, fe^T^ 
^10 4 L, &ltffi«^£atS 7-132, sMftm^rimws: 7 

-13 4, *5«£0\ 2ft<£>{ig&«6$7-l 0 6», fe^U-VX 1 0 8 KM 
%tZ>o ft#K 7-1 3 2jo«t^Slt®^^Slt^7 

- 1 3 4<P£ltffitt*K¥fiT-#>9, ii^Slt^ 7-<k LT»f£-r5 0 2ftO 
$7-10611, ^— If \f—M.(D^.U>X 10 8 ^<7>Att# (AWffi 
B) £&tf>3 0 te^l^>Xi0 8fi, Alt^tLfcl— iF3fe^«U JPXx-y* 

/n io±^is:gLfc7 p y>hS«i±{cfe^^^io4o^^-r5 0 ft 

4mJ^$U, ^©W—lft-^^l^V^HgltU «S4l:*100Mm 

(^nxft 2 2 £^j£-rs 0 

fe^^iJ'Ji^ 1. 8mm©tJX\ SWffi^^SW$7-l 3 2 
tf>£tt®£a®«tt£*, Slt®^-5TSIt 5 7-1 3 4<E>£ttffi£Hfl®^ 

Rfcf:- 7-13 4(2, ^rttm, f-Aj£^l9^i 3 6*5«tr/t'-^^t)^l 

ONB#p B 1£ 3/i s, 1 ^/U7.£> l—ifa^/i^^ l l m J <tl£5£LT, ^DX^ 2 

MJL&X*<D U—ft'-AO) fc-Agf;i, 0 10 0m mMT'feSo ZftlZ J; 9 , 
SftS^pT^Slt^ 7-13 2fcJ:^lt®«pr^M5 7-13 40-t 

ffiffcZm^mZTF-t. (H9tjoVNT, 77^40 (fe?^^10 4) £i§i®L 
2Ot'-Aj£^0^l«, ^§1/^X4 8 (fe?^Xl 0 8) 



WO 02/092276 PCT/JP02/03150 

25 

1 3 2) 4 4i3j;Ot^7- (SltB^^Slt 5 7 - 1 3 4 ) 4 6i:ioTt 

-T-5, &<£5£ (6) W?£o 0 

a + b = a 1 +b 1 

3 = b 1 /a 1 (6) 
a 4 0 k&&lsyX4 8<D±mt<Dm<D$m (^7. ^ - U vX^ggHf) 

±ou^x-^^ganb l ^«toT**5 0 lot, RWB»ttFnEBat5 

y- 1 3 2*5iVKitiB^«raERi* 5 7- 1 3 4<D&Mft<D]&tf;*mk£itZ> 

Zk\Z£ a* s »t±©-r^^-VyX(WS(ia 1 *5,fct*Ji>tf±©U>'X--ag 

R»iBJ»R^*R**5 7-13 2fcJ:t5R»jfiJ»RnraER«5 7-13 
4 ©Kjtffiiflam, 0 1 Ofc^SixS «fc 5 fc:, ^avetu ®fcM&iM<D-&X'h 
5„ ia<g^iim<0R#Si&/Bv>3£ % gttffia^** 6 0$i-?<DVmt, Sit 

4<D¥-J»fAtfQft&£iz.ZZtfcX'ZZ> 0 0111^ *H!fio^lBtJ:5U- 

■f*nig«3 0 0^*5V^TffiV^P 5 ^^7 % cSl^®^^Slt5 7- (13 2, 13 

4) (Dffi&zm&tofcTFir. mi i(c*5v>t, sits 7-6 erau mm(D-jkx 
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So 

Sit 5 y- 1 3 2 (D^ffiiJi^SW^^SIt? 7- 1 3 4©«^ 

^Slt^y- (1 3 2, 1 3 4) OSltffi^^^T»2 ^Joi 
Lfc# v 2toSW»^SIt^7- (1 3 2, 1 3 4) ^W$T 

mzi$Ttxmfa4(DKh\mT.*'n^tc'&\^ ^^<z>K#t®^»£$i&L-c, 
<$m<DWMs> 

012^ *mm<DMM 5 i 5««tm© i^-if Aqigg 400 <7>4ft&$rH! 
sttfrt^i-,, i^-^nx^s 4 0 0 f±, ia 4 K&tf 5 u—f tonmm iooic, 

^PH^pT^k'-A^O 1 4 2 (HI5) ^in^nfct>05T-fc5 o ^HfP^ 
Ji^^bf-A^O 14 2ft e?"7^^ 1 0 4 t&fi&fc $ 7- 1 0 6 t <Dffl 

(D%,®wzmw£fr, ^(omammmmmi 1 2Kx^xmmn^> e mi2 

Kfc^T, g|4 0i^-ifjnx^gi ootl^c«^{ii^-^#^u ^ 

MS&t-5 0 ^(Dlx-if^X^g4 0 0^VNT x HJfe<DM2^U-if>!jPX^ 
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fc^X? 10 4, MPili^^-A^lJ 1 4 2*5ekI>l£^l^Xl 0 8£ 

^TKf£»lfc^1-3 e i^-if mm l 0 2 ri> Wit Lfc i—if 

fc*-Al 2 1 0 4Srai§U MP&ili^T^t'-Aj&f? 

1 4 2££oTi&£>ft3 0 MP@iIige^t*-Ai&!9 1 4 2 fi, 1 0 

4^J;oTll]Jf$nT/2:^ofcl/-ifk*-A<7)t'-Am^5o --T% HfP& 
S^^t-AgJO 14 2tt, 1 0 4^e>SgHf 1 2 0 OmmOftfiK 

Z<DMam*<!> l'8mmffc5. MP||g^T£f-Ai&9 1 4 2»H 
<toTi^f>nfcU-1f5t«> 2tfe<Dfcgfcft:? 7-1 0 6£&T, g?V^Xl 
0 8 5 e 2#tf)ftg&£>^ 7~ 1 0 6 li, V— !f AOgfl^yXl 

0 8^©A^ (Altfil) ^»t5„ fe^^Xl 0 8fi, A&ZtltzU- 

ifft£H3fcU Jpxx-X/h i oxt^gbfcX!) y fSti±cfe?vx^ 
l0 4©^it5 o fUli, iff-A©/NVu;*ON0#|?g£3M s, i/< 
/i/7©l/-fx^i/^2 4mj <t^LT, ^<DU— !f fc*-A£ l /-^*!$#t 
U ffifc4fc<t> 1 0 0nm<Dl)\}T.K2 2^^t^> (03) 0 

te^^^fi* 1. 2mm©Stt% frJ$J|£gl 1 2&flJffiLT > in 
^3$^"r^f-A^!9 1 4 2<£>MP&£, <f> 3 6mm£-?/£tf5 0 -£LT, 
iff— /^^ONNfPpI^ 3/is ( 1 Ifzc^/i^fc 1 lmjfc 

^LT, ^JPX5t2 2 tl^CfSgfC4^/^^ltU ^lt2^PI-t-^ 0 £b 
^(DmttiLM.^ iff— A©/^ONHB3lr4 0 n s, l^woi/ 
-if^/^S:8mJ ir^LT, €r©U-1f tr-A«r l/</u^R8JtU ^fS6 
^PX-f^o --X% flPX/ST-^U-if fc*-Atf>t*-J^|i % ^lOO^mgt 
f£>5o rftfc J; 9 , 7°y > hS« 1 KHii:* 1 4 W^-T5„ 
PR^M^f-A^ 1 4 20^P^^b^ii:-5r<i:(c o toT, *PX£ 

3tWlrlll^^^i- 0 MP 7 2 (^P^ii^^k'-A^t? 14 2) K¥*T& 
V-if t*-A 7 0&mmtltzM&, MP 7 2 £iiiiLfcV-if f-A[3 N 
X7 4 (^?uyXi0 8) l:iotiK^5 0 I/yX7 4(Cj;ot^^I 
ft£ (Xy VhS^l^tt^PX^) T'^t'-A^d^O^ (7) (Cio-C 
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d = 2. 44XU f/D (7) 
X : U~1ff-A7 0£>&ft 
f : U>X7 4©jH£SS£ 
D : g|P@ 

* (7) \Z**) X FlPgD^iMT'Olf-Atd 

«k 5 U— «f JBI^ji 4 0 0 fc*3l*TI4, R n€£Itt»r& fcf— A 
85 14 2S:KtLfcritJ:9 % |4©1/- iFAnXgeft 1 0 0 fcfcttSte^T 

tit, ^-if*px^ni«Fras:®(BT*#5 0 $ e>fc N xmrnvmrnizzzu- -f 
i 0 4tioxiHisfsnTje:*sofcu— jp3fc*fSE5fc* x J;t>w& 

<mmmm6> 

mi4\c^ xmmmm eta mmtfm<D u—?mj:mw 500 <Dm&&m 
TrnteTFto u—fMTmm 5 0 0 « % ® 4 u-if^x^K ioo©e 

^VXl 0 8^ ^ffi»BT^te^U^Xl 5 0fctt£ifc;t&*lfcfc©t?fc5 o 
^ggg|pI'«¥^^Xl 5 0 MffiKCl 1 2tioT«H»**t 

5 0 EI 1 4 Kfc.V >T, i4© I— ifi&BXgg lOOtl^ C*ric t 
f+U ®m&&mirz 0 ^WU-^DX^S5 0 0SrfflV>T, »12<51/ 
— if^X^fe<b|^C^i£T% ^ywWSl©!*"- jftwX£fT5 (03) „ 

#Tfc, i©^—r*HX^B5 0 0O»^KWi-5„ *1\ <M. 8mm© 
^^^10 4, *5j;tf x j»jfi«praHE?PU^Xl 5 OfcttfflU l — if3fc 



WO 02/092276 PCT/JP02/03150 

29 

wi-z> e ^^mmif^—fmm^i o 2^bwi+Lfcu— rtf-^ 120© 

-SBf± % m^X? 1 0 4£i§i£U 2tJc^&g^*5 7-l 0 6^iji-C, 

t-A^^g|pI^¥W^Xl 5 0^OAlt£ (Alt&g) £fc#>3, £i£ 
gggtW^fe^ wyXl 5 0fi, A#t£ftfcW— «&m#U JPXx-X/H 1 

U—f tT— Atf>/-?/W*ONB#F B 1£ 3 m s % 1 /nVU^.© V— if^/WdrS: 2 4m J 
£R£LT, ^©l/-ft'-A^l/^i#U m?&4\Z<t> 1 0 0 /i mOflPX 
ft 2 2^ffM-T5 0 

0:1-, te^-r**fcU 1. 8mmC$lt% Ji^8gSI^I«^l-vX 1 5 0 (D 

^^y^^T 1 1 m J LT, JlJPXft 2 2 t m CftgK 4 /-?/U*!i#t U tffeft 

#2£jbPX-f5 0 CffigK, U—f tT— A(7)/n°/^ONB#^^4 

££gSiprg£&^ 1-^x150 ©^^istsr^b $ *5 n t k «t o t, #px£ 
1 5 ocom&mmt:, m^xma^ mit\zmMsmi i \&<kzititb't& 

0 7:*3<fcr>*5£ (3) £#HLT, OTO^: (8) «t)Sto 0 

l/a 2 +l/b 2 =l/{ 2 (8) 
a 2 : mtcft^*? (g?^^10 4) t^V'VX ($5?^Xi0 8) © 
±ffi*©ffitf>^8l (£iT, Wc/^^^-uvXF^ggflfj £v%5„ ) 
b 2 : tfc^l/^XOiii:^ (Xy 1 IC&ttSAPX/k) t© 

V — iF>!jpX£|g5 0 OKfcV^Tfi, -^^-l^XF^gta + wyX- 
&fe£fflglKb = ©§i^^t)io©t\ 5£ (9) <aM#««9&o e 

a + b = a 2 + b 2 (9) 
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(8) &j:xtt. (9) *mtz.-t&o\z.%Risfiz> 0 IMf 2 »H5: 

b 2 ^{b-r^t, 8tfS^/? (0 = b 2 /a 2 ) t>«flSi"*©-C, JDX^T'Otf- 
^^HEJli^li^^VX 1 5 Ofi, HI 1 5 tz^-fj; p fc % 2&£>Lhtf>l/yXa> 

#^£<£>^lif~ «t 5 - iftjpx^g 500 fcisvvcwu M&Wm^fe&^y 
X 1 5 0 rtiat), 04© V-VlMUmm. 1 0 0 KfcttSiJte^'X 

ti 2 -etas;! £ ftfc^n t mm<o^mmbMo 

<il©fl7> 

01 6{z: % ^P^©«w^7^J:6^f«lti|£f^-ifipx^oxm^lll^ 

««i©«3ifcKc«3tttt x mcntttt-r. set, ^mm<omm^m>u 

UT#$8 0Mm©PET">-h9oasw?)f+rte,tL5. r<DXy y hSgiC, 

ST, *«4fcu-1f3tSrR8»U 4 ©*ffiK/jpx:* 2 2 £«1"5 0 - 
©B#> l/-f t'^A©/^ON^ri& 1/nVW*<£>V~ f^^Sr2 

00/i m©flnX$t 2 2 ^^-rSo 
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JfcK, MXK 2 2 tmCGLMiZ. Is— f t'-AO/NV^ON^Sr 10 0ms, 
1/<jUX(DU— If^/i^fcl OmJ £t££LT, ^©Ix— if A$r4/^;* 

if t*-A£ l^V^iStL, Sr?JPXi-5 0 

4rt(C*5V^T, W-ifftAttfll!l©^?g4, if3feffiatfl!l©ffl?S6 % *5«fctf, # 
7*^n* 1 0^0^#|±lL^^ii:^i:*#^EL^V^r^:^^ o f Ce 

fflfS6©^@t4 N PET9 0f+#yjJ^hS«lt^T, f^lOO 
/xm. ^/h9 0/imt$!|^$tLfc o P E T 9 0 £«; "9 ttftltW&ay? V 

U—if t'-A^T^PX tfc^ »£*Wc^fi N 1:* 1 

*HJfe^S^J:5^{^V^T, H^?S6^PETv'-h 9 O^fl^ttttTTt 
^MPXSrtT9r,b^«J: >9. ^6 ©:*&©{;£ 5 0 ^titt. M 

1 4 © m P tt&K:Jo V ^T^®!^oS?g@ VtzmfS 6 ©^©#M*J £ ^ t 

±#U ^6^gj.-f^^jcfi N ffi?g6Kte>3frtt^7cPET9 Ofi. i"C 

ttfcVO . tg«L-fc$B$66tt % PET9 0^{b1-5^(C s PET90£*K, 

«I6i:pet9 od«ft6«3 ttttkftfc:/!; vhs&i&s nmorm2 

K «t 5 l^-ifAPX^feT-JPX-rS r fcT*# 5 e 

fc*5, *HJ6©^l-ct5^-1fAPX^jfe{r*3V^ IBfg 6 fcfli 
1ff-APiiJ|Xtt3|Sft LTPET^fflV« rtL^Pg^$tL^V\ Mx.«c, 
^W^xl^7-^7-h (PBT) , jKUT^K (PA) , Jt?y ^ — 7VWf5: 
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